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continued practice in attempts to influence the direction of the illusion
by means of the will or the imagination increases the success of these
efforts; that suggesting the one or the other form of perspective is of
influence; that ocular fixation is important in determining the relief,
although of no such decisive force as has been maintained; that a
given perspective persists, on the average, for about three seconds, and
that the average time of persistence differs slightlv for the right and
the left eye and for binocular regard. The rate of these perspective
fluctuations would connect them more closely with those occurring in
barely perceptible sensations, and would distinguish them from the
periods found by experiments upon subjective rhythm.

As regards the cause-of these changes of perspective, the author
feels that the evidence is against a psychological explanation and in
favor of a psychophysical. ' Psychophysical' appears to be inter-
changeable, in the author's mind, with 'physiological,' and in the end
he lays considerable stress upon eye-movements and upon certain mys-
terious changes in the retina, that help to throw the perspective from
one to another form. The theoretical discussion impresses one
throughout as deficient in scientific nicety. On the whole, the book
is an example of labor which is not without value, but which is in
need of better intellectual guidance and skill.

G. M. STRATTON.
JOHNS HOPKINS UNIVERSITY.

AFTER-IMAGES.

JSewegungsnachbild und Bewegungskontrast. A. v. SZILY.
Zeitsch. f. Psych, u. Phys. d. Sinn., 1905, XXXVIII., 81-154.
The author repeated all of the experiments which are usually made

in investigating the phenomena of after-images of motion, varying the
conditions of these experiments and carrying them into considerable
detail. His general conclusions are, first, that the appearance of motion
in the after-image following the perception of motion is due to a purely
physiological after-image of motion, and second, that the seat of this
physiological process is somewhere central to the retina.

In his first experiments he moved series of parallel lines across the
field of vision, either by actually moving the objective figure or by
turning the eye in pursuit of a fixation point which traveled across the
parallel lines. The after-image appeared to move in a direction oppo-
site to that of the primary motion. When the lines were oblique to
the direction of motion, the movement in the after-image was in a
direction opposite to the apparent motion of the lines — that is, per-
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pendicular to them. A series of angles whose sides were parallel and
whose vertices were in a straight line seemed to grow more obtuse or
more acute in the after-image according as the ej'e moved into the
angles or the opposite. He noticed in these experiments that the after-
image was confined to that part of the field corresponding to the part
of the retina stimulated and that its position was determined by the
position of the eyes. In an experiment to obtain distraction of the
attention from the primary motion he presented a series of numbers
which changed at short intervals at the center or fixation area of a
spiral disk and which furnished a new problem in addition at each
change. Under these conditions the primary motion of the spiral was
not consciously perceived, but the after-image was. This proved that
the after-image of motion could be obtained without the conscious per-
ception of the primary motion.

This group of experiments led the author to the conclusion that the
appearance of motion in the after-image is a physiological rather than
a psychical process ; first, because the after-image may be produced by
any movement of the objective field across the retina — that is, either
by eye movement or by movement of the objective figure; second, be-
cause the after-image is in constant relation to the part of the retina
stimulated, and third, because it may result from the stimulation of the
retina without conscious perception.

In a second series of experiments the maximum speed of move-
ment in the object which would be followed by an after-image of move-
ment was reached in the case of the rotating disk when the outlines
began to flicker, that is, at the upper threshold for the perception of
primary motion, and similarly the lower threshold was found to be
nearly the same as that for the perception of the primary motion.
The author found also that a true after-image of motion was produced
by appearances which do not result from a genuine motion in the
primary field. Such appearances were given in the stroboscope and by
two series of parallel lines moving at right angles to each other, which
give the appearance of a diagonal movement. The author does not
connect these facts with his general conclusion that the nature of the
after-image of motion is purely physiological, and the question arises as
to whether they do not suggest a cooperation of the psychical factor in
the production of the after-image.

In a third series of experiments the author gave attention to a veil-
like appearance which at times appeared over the primary field, moving
in the same direction as the appearance of motion in the after-image.
With a darkened projection ground the after-image took on a similar
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appearance, though when the ground was lighted sufficiently to make
its contours or pattern visible the veil disappeared and the pattern took
on the motion of the after-image. This convinced the author that the
phenomenon was a genuine after-image of motion.

In a series of experiments to determine the seat of the after-image
he found that the perception of motion through one eye with the other
eye closed produced an after-image when the first eye was closed and
the second open. He also found that when two opposite movements
were presented, one to each eye, the after-image obtained with both
eyes open was confused, but that a clear image was obtained from
each eye separately, corresponding in general to its presentation, but
modified by the character of the presentation to the other eye. These
evidences that the after-image from one eye was influenced by the pres-
entation to the other one was held as justification for the hypothesis
that the seat of the after-image was central to the retina.

In general conclusion the author says in regard to the phenome-
non : " This is no illusion of the judgment; indeed, one may not even
call the appearances sense illusion, for they are presented necessarily
in qualitatively and quantitatively predeterminate form; they are under
the same conditions always the same and they appear even when the ob-
jective excitation which produces them does not come to conscious per-
ception. My researches have shown that this objective excitation is
given every time the immediate impression of a regular movement has
lasted a considerable time."

The article is prefaced by a full historical review of previous
experiments and of the theories advanced in explanation of the
phenomena.

FRANK N. FREEMAN.
YAI.E UNIVERSITY.

ATTENTION.

Auftnerksamkeit und Zeitverschiebung in der Auffassung dispara-
ter Sinnesreize. WILHELM PETERS. Zeitschrift fur Psychologie
und Physiologie der Sinnesorgane, 1905, XXXIX, 401-428.
The object of Peters' experiments was to discover the effect of

attention upon the time required to isolate the light-sound stimuli and
incidentally harmonize the values found by Exner and Miss Hamlin.

With ' indifferent' attention to stimuli, values were obtained from
three observers and used as the basis of comparison throughout. The
sign -)- after the interval signifies that the light stimulus preceded by
that amount in thousandth-seconds; the sign — that it followed.
The limiting values were as follows:


